Increased P-glycoprotein function and level after long-term exposure of four antiepileptic drugs to rat brain microvascular endothelial cells in vitro.
To investigate whether long-term exposure to four typical antiepileptic drugs (AEDs): phenobarbital (PB), phenytoin (PHT), carbamazepine (CBZ) and valproic acid (VPA) can increase P-glycoprotein (P-gp) level and function in primary cultured rat brain microvascular endothelial cells (rBMECs) in vitro, the rBMECs were incubated in culture medium containing indicated drugs (PB, PHT, CBZ, VPA and rifampin) for 60 days in a gradient concentration manner. Age-matched cells were incubated in normal culture medium. After a 60-day exposure to the indicated drugs, P-gp function and level in cells were measured using rhodamine 123 (Rho123) accumulations and Western blot analysis, respectively. Lower Rho123 accumulation in drug-treated cells was found than that in age-matched cells. Cyclosporin A (CsA) and verapamil (Ver) increased Rho123 accumulation both in drug-treated cells and age-matched cells. The magnitude of increased Rho123 accumulation in drug-treated cells was larger than that in age-matched cells. Higher P-gp levels were found to be consistent with decrease of Rho123 accumulation in drug-treated cells. The results verified the hypothesis that long-term exposure to the four antiepileptic drugs can induce P-gp function and level in rBMECs.